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TITLE OF THE INVENTION 
IMAGE DISPLAY CONTROL UNIT, IMAGE DISPLAY CONTROL 

METHOD, IMAGE DISPLAYING APPARATUS, AND IMAGE DISPLAY 

CONTROL PROGRAM RECORDED COMPUTER -READABLE RECORDING 

5 MEDIUM 



BACKGROUND OF THE INVENTION 

1) Field of the Invention 

The present invention relates to an image display 
10 control unit, image display control method, image 

displaying apparatus, and image display control program 
recorded computer-readable recording medium, suitable for 
use in an image displaying unit such as a portable terminal 
unit (PDA: Personal Digital Assistant) which displays an 
15 image on a small-sized display screen. 

2) Description of the Related Art 

In the recent years, portable information equipment 
reduced in size and weight have come into widespread use. 
These portable information equipment are provided with 
20 a small-sized display screen such as a liquid crystal 
display ( LCD ) , and a user puts an image , stored in a storage 
device or the like in such portable information equipment , 
on a display screen for various purposes, such as for 
reading . 

25 At this time , the user manipulates an operating button , 

a touch panel or the like on the body of the information 
equipment for selecting a desired image from a plurality 
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of images stored in advance or for enlarging/reducing the 
image selected in this way on the display screen to display 
a desired portion of the image. Moreover, in such 
information equipment, an image display control unit is 
5 made to control the display of image data onto the display 
screen . 

Meanwhile, such a conventional image display control 
unit is designed to make image reduction/enlargement 
i3 display at predetermined magnification, for example, 1/8 

jg 10 size, 1/4 size, half size, equal size, double size, 

four-times size and eight-times size, with respect to an 
jT image displayed on the display screen. For this reason, 

^ in order to put the image on the display screen in an 

'2 easy-to-see condition, the user is required to press the 

15 operating button several times for adjusting the display 
magnification while repeatedly conducting the 
enlargement /reduction . This is troublesome to the user. 

In addition, in displaying a rectangular image with 
a large aspect ratio on the small display screen of the 
20 portable information equipment, it is preferable that the 
image display is made to avoid a wasteful use of the display 
screen . 

Still additionally, in displaying an image including 
characters on the display screen, an operating button or 
25 the like is pressed to adjust the display magnification 
while repeatedly conducting the enlargement /reduction so 
that the characters appear in an easy-to-see condition 
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on the display screen. This is also troublesome. 

Moreover, there has been known a method in which an 
index image produced by reducing image data is displayed 
on the display screen and switched successively to retrieve 
5 and select an image undergoing editing or the like. FIGs. 
14A and 14B are illustrations useful for explaining index 
display in a conventional image displaying apparatus . FIG . 
14A is an illustration for describing a key manipulating 
manner for index image switching, while FIG. 14B is an 

10 illustration of an example of an index image displayed 
on a display screen. 

In the conventional displaying apparatus, in a state 
where an index image is displayed on a display screen as 
shown in FIG. 14B, a user selectively shifts an index image 

15 switching key in right/left directions as shown in FIG. 
14A so that the index image is switched to another index 
image on the display screen. 

In addition, in the conventional image displaying 
apparatus, the index image is made to appear on the display 

20 screen in a condition reduced to the extent that the contents 
of the image is understandable . The user presses the index 
image switching key while seeing the index image displayed 
on the display screen to successively switch the index 
image, and presses a selecting button (not shown) when 

2 5 a desired index image appears on the display screen . Thus , 
the user can see the detail of that image. 

However, there still exist requirements for the 
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improvement of convenience in displaying such an index 
image on the display screen. 



SUMMARY OF THE INVENTION 
5 The present invention has been developed in 

consideration of this situation, and it is therefore an 
object of the invention to provide an image display control 
unit, image display control method, image displaying 
(□ apparatus and image display control program recorded 

i J™: 

m 10 computer-readable recording medium, which are capable of 

m automatically displaying an image at an optimal 

; r e 

\2 magnification ratio with respect to a display screen, thus 

preventing a wasteful use of a display screen and displaying 

S an image in an easy-to-see condition on the display screen. 

iJl 15 For this purpose, in accordance with an aspect of 

1^2 the present invention, there is provided an image display 

s — 

control unit for displaying an image on a display screen, 
the control unit comprising a screen size information 
obtaining section (means) for obtaining information on 

20 a display size of the display screen, an image information 
obtaining section for obtaining information on vertical 
and horizontal sizes of the image, an arithmetic section 
for calculating an image magnification ratio so that at 
least one of the vertical and horizontal sizes of the image 

25 substantially conforms with at least one of vertical and 
horizontal display-possible sizes of the display screen, 
and a display control section for displaying the image 
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at the calculated magnification ratio, on the display- 
screen . 

In addition, in accordance with another aspect of 
the present invention, there is provided an image display 
5 control method for displaying an image on a display screen 
of an image displaying apparatus, the control method 
comprising a screen size information obtaining step of 
obtaining information on a display size of the display 
!3 screen, an image information obtaining step of obtaining 

(O 10 information on vertical and horizontal sizes of the image, 

(ft an arithmetic step of calculating an image magnification 

sr. 

j Lis 

]^ ratio so that at least one of the vertical and horizontal 

- i — 
• : — 

sizes of the image substantially conforms with at least 
? one of vertical and horizontal display sizes of the display 

« 15 screen, and a display control step of displaying the image 

2" at the calculated magnification ratio, on the display- 

screen . 

Still additionally, in accordance with a further 
aspect of the present invention, there is provided an image 

20 displaying apparatus comprising a display screen for 

displaying an image, a screen size information obtaining 
section for obtaining information on a display size of 
the display screen, an image information obtaining section 
for obtaining information on vertical and horizontal sizes 

25 of the image, an arithmetic section for calculating an 
image magnification ratio so that at least one of the 
vertical and horizontal sizes of the image substantially 
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conforms with at least one of vertical and horizontal 
display sizes of the display screen, and a display control 
section for displaying the image at the magnification ratio 
on the display screen. 
5 Moreover, in accordance with a further aspect of the 

present invention, there is provided an image display 
control program recorded computer-readable recording 
medium which retains an image display control program for 
*3 making a computer implement an image display control 

jj* 10 function to display an image on a display screen of an 

^ n image displaying apparatus, the image display control 

program making the computer function as a screen size 
i information obtaining section for obtaining information 

=P on a display size of the display screen , an image information 

! Ft 15 obtaining section for obtaining information on vertical 

_J 

and horizontal sizes of the image, an arithmetic section 
for calculating an image magnification ratio so that at 
least one of the vertical and horizontal sizes of the image 
substantially conforms with at least one of vertical and 

20 horizontal display sizes of the display screen, and a 
display control section for displaying the image at the 
calculated magnification ratio on the display screen. 

With these arrangements, in displaying an image on 
a display screen, at least one of vertical and horizontal 

25 dimensions of the image can be made to equal or substantially 
equal at least one vertical and horizontal 
display-possible sizes of the display screen. 



6 



In this connection , in the image display control unit , 
it is also appropriate that the arithmetic section 
calculates the image magnification ratios for when the 
vertical size of the image is set to substantially conform 
5 with the vertical display size of the display screen and 
for when the horizontal size of the image is set to 
substantially conform with the horizontal display size 
of the display screen, and selects the larger one of the 
calculated vertical and horizontal magnification ratios 

i LJ. 

JH 10 and outputs the selected magnification ratio to the display 

^ control section. 

I s * Moreover, in the image display control method, it 

is also appropriate that in the arithmetic step the image 

i 

\ =J 

= p magnification ratios are calculated for when the vertical 

in 15 size of the image is set to substantially conform with 

^ the vertical display-possible size of the display screen 

and for when the horizontal size of the image is set to 
substantially conform with the horizontal display size 
of the display screen, and the larger magnification ratio 
20 is selected from the calculated vertical and horizontal 
magnification ratios . 

Still moreover, in the image displaying apparatus, 
it is also appropriate that the arithmetic section 
calculates the image magnification ratios for when the 
25 vertical size of the image is set to substantially conform 
with the vertical display-possible size of the display 
screen and for when the horizontal size of the image is 
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set to substantially conform with the horizontal display 
size of the display screen, and selects the larger one 
of the calculated vertical and horizontal magnification 
ratios and outputs the selected magnification ratio to 
5 the display control section. 

Furthermore, in the image display control program 
recorded computer-readable recording medium, it is also 
appropriate that the program operates the arithmetic 
13 section to calculate the image magnification ratios for 

(B 10 when the vertical size of the image is set to substantially 

lj§ conform with the vertical display-possible size of the 

I* display screen and for when the horizontal size of the 

i image is set to substantially conform with the horizontal 

: |! display-possible size of the display screen, and to select 

m 15 the larger one of the calculated vertical and horizontal 

l2 magnification ratios for outputting the selected 

magnification ratio to the display control section. 

Accordingly, the larger one of the vertical and 
horizontal image magnification ratios is taken for the 
20 vertical or horizontal display-possible size of the 

display screen, thus making effective use of the display 
screen . 

In addition, an image display control unit according 
to the present invention, which displays an image on a 
25 display screen, comprises a character size detecting 

section for obtaining a size of a character included in 
the image, an arithmetic section for calculating an image 



magnification ratio of the image on the basis of the detected 
character size so that the character displayed at a 
predetermined size on the display screen, and a display 
control section for displaying the image at the calculated 
5 magnification ratio on the display screen . 

Still additionally, an image display control method 
according to the present invention , which displays an image 
on a display screen, comprises a character size detecting 
step of obtaining a size of a character included in the 

10 image, an arithmetic step of calculating magnification 
ratio of the image on the basis of the detected character 
size so that the character is displayed at a predetermined 
size on the display screen, and a display control step 
of displaying the image at the calculated magnification 

15 ratio on the display screen. 

Furthermore, an image displaying apparatus according 
to the present invention comprises a display screen for 
displaying an image, a character size detecting section 
for obtaining a size of a character included in the image, 

20 an arithmetic section for calculating an image 

magnification ratio of the image on the basis of the detected 
character size so that the character is displayed at a 
predetermined size on the display screen, and a display 
control section for displaying the image at the calculated 

25 magnification ratio on the display screen. 

Still furthermore, an image display control program 
recorded computer -readable recording medium which retains 
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an Image display control program for making a computer 
implement an image display control function to display 
an image on a display screen of an image displaying apparatus , 
the image display control program making the computer 
5 function as a character size detecting section for 

obtaining a size of a character included in the image, 
an arithmetic section for calculating a magnification 
ratio of the image on the basis of the detected character 
size so that the character is displayed at a predetermined 

10 size on the display screen, and a display control section 
for displaying the image at the calculated magnification 
ratio on the display screen. 

Thus, in a display screen, a character in an image 
can be displayed at a predetermined size. 

15 Moreover, it is also acceptable that a scroll 

processing section is further provided to scroll the image 
on the display screen, or that an index image produced 
by reducing an original image is displayed as the image 
on the display screen. 

20 Accordingly, it is possible to scroll an image on 

a display screen, and further to display an index image 
on the display screen, besides, in displaying the index 
image on the display screen, it is possible to scroll the 
index image . 

25 In addition, it is also possible that the 

predetermined size is height of the character ( for example , 
approximately 2 mm to 5 mm) , that the predetermined size 
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is the number of pixels for the character of height (for 
example, approximately 5 to 13 pixels), or that the 
predetermined size is a field angle in the character height 
direction (for example, approximately 0.19 to 0.475 
5 degrees ) . 

Still additionally, it is also possible that the 
calculated magnification ratio is retained in a state 
associated with an image, or that display position 
information on an image displayed on the display screen 

10 is retained in a state associated with an image . Moreover, 
it is also possible that a display magnification of an 
image displayed on the display screen is retained in a 
state associated with an image. 

In displaying the index image, the position 

15 information on an image to be displayed is retained in 
a state associated with an original image. 

As described above in detail, the image display 
control unit, image display control method, image 
displaying apparatus, and image display control program 

20 recorded computer-readable recording medium according to 
the present invention can provide the following effects 
or advantages . 

(1) An image is displayed to conform or conform 
generally with at least one of the vertical and horizontal 

25 display sizes of a display screen, which enables the 

efficient use of the display screen and the display of 
an enlarged image on the display screen so that the image 
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displayed on the display screen becomes easy to see, with 

improved convenience . 

(2) An image is displayed on the display screen at 

the larger one of the vertical and horizontal image 
5 magnification ratios, which displays an image in a state 

enlarged to the utmost when the image is displayed on a 

rectangular display screen, with the result that the image 

becomes easy to see when appearing on the display screen, 

with improved convenience. 
*P 10 (3) An image magnification ratio is calculated on 

Jtj the basis of a detected character size so that a character 

* 5^ 

iQ in an image is displayed at a predetermined size on the 

'p display screen and the image is displayed at the calculated 

i3 magnification ratio on the display screen, which allows 

jC 15 a character in an image to be displayed at a predetermined 
size on the display screen, thus improving the visibility 
of the character on the display screen and , hence , improving 
the convenience . 

( 4 ) An image magnification ratio is calculated so 
20 that the field angle in a character height direction assumes 

a predetermined value (for example, approximately 0.38 
to 0.95 (0.19 to 0.475) degrees ) and an image is displayed 
at the calculated magnification ratio on the display 
screen; therefore, it is possible to display a character 
25 with a size easy to see on the display screen irrespective 
of the distance between the display screen and a user. 

(5) A calculated magnification ratio is retained in 
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a state associated with an image; therefore, it is possible 
to display the image through the use of this magnification 
ratio retained without again calculating the magnification 
ratio, which enhances the processing speed. 
5 ( 6 ) Display position information on an image displayed 

on the display screen is retained in a state associated 
with the image; therefore, in displaying an image, it is 
possible to display that display position thereof 
preferentially, which eliminates a need for a user to 
0 10 conduct an operation for making display at that display 
IJ position, thus leading to the improvement of convenience. 

Q (7) A display magnification of an image displayed 

p on the display screen is retained in a state associated 

3 with the image; hence, it is possible to display the image 

rrr. 
?= 

3 15 at that magnification ratio, that is, to display the image 
3 through the use of the retained magnification ratio without 

again calculating the magnification ratio, which leads 

to an increase in processing speed. 

(8) Since an image is scrolled on the display screen, 
20 the image can be found easily and quickly, thus leading 

to the improvement of convenience. 

( 9 ) Since an index image produced by reducing an 
original image is displayed as an image on the display 
screen, in displaying an index image on the display screen, 

25 the index image can largely be displayed thereon, which 
provides an easy-to-see index image, thus leading to the 
improvement of convenience. 
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(10) Since, in displaying an index image, the position 
information on an image to be displayed is retained in 
a state associated with an original image, it is possible 
to preferentially display the index image at that display 
5 position, which eliminates a need for a user to conduct 
an operation for the display at that display position, 
leading to the improvement of convenience. 



^ BRIEF DESCRIPTION OF THE DRAWINGS 

10 FIG. 1 is a block diagram showing a functional 

]l: configuration of an image displaying apparatus equipped 

with an image display control unit according to a first 
^ embodiment of the present invention; 

~ FIG. 2 is a block diagram showing a hardware 

Q 15 configuration of an image display control unit according 
|3 to each of embodiments of the invention; 

FIG. 3 is an illustration of image information 
corresponding to one page extracted from a plurality of 
pages of the image information shown in FIG. 4; 
20 FIG . 4 is an illustration of a data structure of display 

information on an image corresponding to a plurality of 
pages ; 

FIG. 5 is a flow chart useful for explaining control 
in displaying an image on a display by the image display 
25 control unit according to the first embodiment of the 
invention ; 

FIG. 6 is a block diagram showing a functional 
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configuration of an image displaying apparatus equipped 
with an image display control unit according to a second 
embodiment of the invention; 

FIG. 7A is an illustration of a second histogram; 
5 FIG. 7B is an illustration of a first histogram; 

FIG. 7C is an illustration of an example of an image 
including characters ; 

FIG. 8 is a flow chart useful for explaining an image 
display control method for use in an image display control 
10 unit according to each of the embodiments of the invention; 

FIG. 9 is a flow chart useful for explaining a more 
concrete character size detecting method in a character 
size detecting section; 

FIG. 10 is an illustration useful for explaining the 
15 relationship between a size of a character displayed on 
a display and a field angle; 

FIG. 11 is a block diagram showing a functional 
configuration of an image displaying apparatus equipped 
with an image display control unit according to a third 
20 embodiment of the invention; 

FIG. 12A is an illustration available for describing 
an index image switching key manipulating manner; 

FIG. 12B is an illustration of an example of an index 
image displayed on a display; 
25 FIG. 13 illustratively shows a data structure of 

display information stored in an image information storing 
section of the image display control unit according to 
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the third embodiment of the invention; and 

FIGs. 14A and 14B are illustrations for describing 
index display in a conventional image displaying 
apparatus . 

5 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
(A) Description of First Embodiment 

FIG. 1 is a block diagram showing a functional 
configuration of an image displaying apparatus 50a 

10 including an image display control unit la according to 
a first embodiment of the present invention, and FIG. 2 
is a block diagram showing a hardware configuration of 
this image display control unit la. 

The image displaying apparatus 50a equipped with the 

15 image display control unit la according to the first 
embodiment of the invention is constructed with, for 
example, a portable type personal computer or a viewer, 
and is provided with a small-sized display device (display 
screen) such as a liquid crystal display (LCD) 11. The 

20 image display control unit la is designed to control the 
display of an image on this display device 11. 

As FIG. 2 shows, this image display control unit la 
is made up of an MPU 20, a non-volatile memory 23 and a 
RAM 24, and is designed to control display of an image 

25 on the display device 11 in a manner that the MPU 20 executes 
a program stored in the non-volatile memory 23 or a hard 
disk (not shown). In addition, the MPU 20, the 
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non-volatile memory 23, the RAM 24 and the display device 
11 are connected through a data bus 25 to be capable of 
communicating with each other to mutually interchange 
various kinds of information through the data bus 25. 
5 The MPU 20 comprises an MPU core 21 and an I/O control 

section 22. The MPU core 21 is for managing various types 
of arithmetic operations, and the I/O control section 22 
is for processing an operation a user conducts through 
13 the use of a keyboard , a button or the like . Incidentally , 

|n 10 the hardware configuration of the MPU 20 is not limited 

(J1 to this configuration, but the present invention covers 

all changes and modifications which do not constitute 
departures from the spirit and scope of the invention. 
'? For example, additional use of other circuits such as 

Z 15 arithmetic circuits is also acceptable. 

2 In addition, the MPU 20 executes a program (program 

for image display control) stored in a recording medium 
such as a hard disk or a ROM, thereby functioning as an 
operation detecting section 3, a display information 

20 writing section 4, a display information reading section 
6, a display control section 7 and an image processing 
section 8a, which will be described herein later. 

The non-volatile memory 23 is for storing various 
types of information in accordance with instructions from 

25 the MPU 20- This non-volatile memory 23 comprises a 

storage medium, such as a flash memory, battery-backed-up 
CMOS memory or a hard disk, and is made to prevent the 
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loss of information stored even if the power supply to 
this apparatus stops. The RAM 24 is for temporarily 
loading data when the MPU 20 conducts arithmetic 
operations . 

5 As FIG. 1 shows, the image displaying apparatus 50a 

includes the image display control unit la, an operating 
section 2, an image storing section 9, the display device 
11 and a display memory 10 . In addition , the image display 
control unit la according to this embodiment comprises 
10 an image information storing section 5a, an operation 
detecting section 3 , a display information writing section 
4, a display information reading section 6, a display 
control section 7 and an image processing section 8a. 
g The operating section 2 comprises, for example, a 

5 15 keyboard, a button or the like, and is used for when a 

T user inputs various operations. 

The operation detecting section 3 is for detecting 
the operation inputted through the operating section 2 , 
and is realizable with the I/O control section 22. This 
20 operation detecting section 3 is made to make a decision 
on whether or not the operation inputted through the 
operating section 2 is an operation for changing a display 
state of an image on the display device 11. In the case 
of an input for an operation for changing the display state 
25 on the display device 11, a signal (detection signal) 
representative of the fact is given to the display 
information writing section 4. 
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The display information writing section 4 is for 
writing predetermined information on the image (display 
information; which will be described later) in the image 
information storing section 5a. This display information 
5 writing section 4 makes a decision, on the basis of the 
detection signal from the operation detecting section 3, 
as to whether or not display information is necessary to 
store in the image information storing section 5a. If the 
P decision is "necessary to store", then the display 

|D 10 information section 4 stores the display information in 

in the image information storing section 5a. 

£ U The display information reading section 6 is for 

reading out predetermined information stored in the image 
5 "j£ information storing section 5 and for transmitting it to 

15 the display control section 7. This display information 
|T reading section 6 refers to the image information storing 

section 5a at the power -on or page -switching , and if display 
information on an image, to be displayed on the display 
device 11, exists in the image information storing section 
20 5a, then reads out this display information. 

The image storing section 9 is constructed with, for 
example, a recording medium such as a hard disk or a 
non- volatile memory, and is made to associate an image 
to be displayed on the display device 11 with a page number 
25 and to store the page number associated image. In the 
following description, a non-processed image stored in 
the image storing sections is referred to as an "original 
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image" . 

The display control section 7 is for controlling for 
displaying an image on the display device 11 , and is made 
to enlarge or reduce an image on the basis of a magnification 
5 ratio (which will be described in detail later) calculated 
in an arithmetic section 14a or a magnification ratio (which 
will be described in detail later) stored in the image 
information storing section 5a and read out by the display 
information reading section 6, and to hand over the 

10 enlarged/reduced image to the display memory 10. 

This display control section 7 is made to generate 
a display image, to be displayed on the display device 
11, on the basis of the display information obtained from 
the display information reading section 6 for loading the 

15 generated display image into the display memory 10. 

When the display image is stored in the image 
information storing section 5a, the display control 
section 7 reads out the image and writes it in the display 
memory 10. On the other hand, if the display image does 

20 not exist in the image information storing section 5a, 
the display control section 7 notifies the image processing 
section 8a of the page number of that image for acquiring 
the image corresponding to the page number, and further 
makes the image processing section 8a (arithmetic section 

25 14a) calculate an enlargement ratio or reduction ratio 
(referred to as a "magnification ratio") for generating 
the display image through the use of the calculated 
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magnification ratio . 

In addition, the display control section 7 is made 
to write the display information (see FIGs. 3 and 4) on 
the generated display image in the image information 
5 storing section 5a through the display memory 10 and the 
display information wiring section 4 . In this connection , 
when an "original image" is put in this image information 
storing section 5a, a position (coordinate value) on the 
original image in the image displayed on the display device 

10 11 is specified and stored as a "display position" . Hence , 
the image at the coordinate position stored in the "display 
position" can be displayed on the display device 11. 

The image information storing section 5a is, for 
example, a storage medium such as a non-volatile memory 

15 ( flash memory , battery-backed-up CMOS memory , or the like) 
or a hard disk, which can prevent the loss of information 
stored even if the power supply is broken in the image 
displaying apparatus 50a. 

FIGs. 3 and 4 illustratively show a data structure 

20 of display information to be stored in the image information 
storing section 5a. FIG. 3 is an illustration of image 
information corresponding to one page extracted from a 
plurality of pages of image information shown in FIG. 4, 
and shows a data structure of display information on an 

25 image at an ith page (i = i to N). And FIG. 4 is an 

illustration of a data structure of display information 
on an image corresponding to a plurality of pages . 
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As FIG . 3 shows , the image information storing section 
5a is made to store "display page number i" , "magnification 
ratio" and "original image" in a state associated with 
each other with respect to an image to be displayed on 
5 the display device 11, these display information inputted 
to the image information storing section 5a by the display 
information writing section 4. 

In this display information, the "display page number 
i" represents a number for specifying one image, and 
P 10 signifies a page number of an image to be displayed on 
U the display device 11, which is stored in the form of a 

0 natural number. Therefore, this specifies an image to be 

=i 

p displayed, for example, at the power-on. The 

j "magnification ratio" represents a ratio of a size of an 

3 15 image, to be displayed on the display device 11, to a size 
3 of an original image, with a value calculated in the 

arithmetic section 14a or a magnification ratio finally 
displayed on the display device 11 being stored. 

The "display position" signifies a position of an 
20 image, (which will sometimes be referred to hereinafter 
as a "display image") which is enlarged or reduced to a 
display size on the display device 11 so as to display 
the image on the display device 11, the display position 
is expressed in the form of a coordinate position in a 
25 case in which a predetermined reference position (for 
example, an upper and left position) on an original image 
is set as the origin. The "original image" is an image 
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produced by regenerating (copying) an image stored in the 
image storing section 9, for example, an image formed in 
the form of a bit map image or in various types of formats 
such as TIFF, JPEG or GIF. 
5 If an original image is not stored in the image 

information storing section 5a, then information, which 
represent that no original image is stored, stored in the 
area allocated this "original image" . 

In addition, in the case of storing display 
10 information corresponding to a plurality of pages as 
|U mentioned above, the image information storing section 

*D 5a is made to store the information in a state associated 

:p with the "magnification ratio", the "display position" 

□ and the "original image" according to page as shown in 

- c 

□ 15 FIG- 4. 

• ? - 

That is, the image information storing section 5a 
functions as a first storing section to store the 
magnification ratio, which is calculated in the arithmetic 
section 14a, in a state associated with the corresponding 
20 image, and further functions as a second storing section 
to store the display position information, of an image 
displayed on the display device 11, in a state associated 
with the image. 

The display memory 10 is for temporarily storing an 
25 image inputted from the display control section 7, and 
the display device 11 is for displaying the image stored 
in the display memory 10. 
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The image processing section 8a is for processing 
on an image stored in the image storing section 9, and 
if a decision, which is made by the display control section 
7 in such way that an image at a page to be displayed on 
5 the display device 1 1 is not stored in the image information 
storing section 5a, it reads out an original image at a 
designated page from the image storing section 9 on the 
basis of the page number of that image and calculates a 
magnification ratio corresponding to the size of the 

10 display device 11 for notifying the display control section 
7 of the calculated magnification ratio. 

This image processing section 8a comprises a screen 
size information obtaining section 12, an image 
information obtaining section 13 and the arithmetic 

15 section 14a. 

The screen size information obtaining section 12 is 
for obtaining information on a display-possible size of 
the display device 11 , for example, is made to obtain a 
vertical size HI and horizontal size Wl of the display 

20 device 11 stored, in a hard disk or the like, in advance, 
and for loading these sizes into the image information 
storing section 5a or the like. 

In this connection, it is also appropriate that the 
screen size information obtaining section 12 obtains the 

25 information on the display-possible size directly from 
the display device 11, or a user inputs the information 
on the display-possible size through the operating section 
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2 in response to a request from the screen size information 
obtaining section 12. 

The image information obtaining section 13 is for 
obtaining information on an original image stored in the 
5 image storing section 9, and is made to obtain a vertical 
size H2 and horizontal size W2 of this original image. 

Incidentally, in the bit map (BMP) format, TIFF format 
or the like being commonly used as an image data format, 
a header portion of data is allocated information on a 

10 size of an image, and the image information obtaining 
section 13 can obtain the vertical size H2 and horizontal 
size W2 of the image from the information stored in this 
header portion through the use of an algorithm well known. 
The arithmetic section 14a is for calculating a 

15 magnification ratio of an image so that at least one of 
the vertical and horizontal sizes conform or conform 
generally to the vertical or horizontal display-possible 
size HI, W2 of the display device 11. 

Concretely, the arithmetic section 14a calculates 

20 image magnification ratios for when the vertical size of 
an image is set to conform or conform generally with the 
vertical display size HI of the display device 11 and for 
when the horizontal size of the image is set to conform 
or conform generally to the horizontal display-possible 

25 size Wl , and then selects the larger one of the vertical 
and horizontal image magnification ratios for outputting 
the selected magnification ratio to the display control 
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section 7 . Accordingly, the image magnification ration 
calculated in the arithmetic section 14a can be expressed 
as : 

magnification ratio = max [horizontal image 
5 magnification ratio (W1/W2) , vertical image magnification 
ratio (H1/H2 ) ] . 

In this embodiment, although the vertical size HI 
and horizontal size Wl of the display device 11 are employed 
directly as the display-possible sizes of the display 
ijg 10 device 11, the present invention is not limited to this, 

\Z For example, it is also possible that values obtained by 

i2 subtracting a dimension corresponding to a predetermined 

]** margin from the vertical and horizontal sizes HI and Wl 

of the display device 11 are used as the display-possible 

: hi 

15 sizes, or that values previously set by a user are taken 
!*f as the display-possible sizes. That is, the present 

invention covers all changes and modifications which do 
not constitute departures from the spirit and scope of 
the invention. 

20 In addition, the image magnification ratio is also 

expressible as follows: 

vertical image magnification ratio = vertical 
display-possible size of display device 11/vertical size 
of image = H1/H2, horizontal display-possible size of 
25 display device 1 1/horizontal size of image = W1/W2. 

Secondly, referring to the flow chart (steps A10 to 
A60) of FIG. 5, a description will be given hereinbelow 
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of control to be implemented for when the image display 
control unit la thus arranged according to the first 
embodiment of the present invention displays an image 
(original image) on the display device 11. 
5 First of all, the screen size information obtaining 

section 12 obtains a vertical size H2 and horizontal size 
W2 of an original image stored in the image storing section 
9 and temporarily loads them in the non-volatile memory 
23, and the screen size information obtaining section 12 

10 obtains a vertical size HI and horizontal size Wl of the 
display device 11 and then loads them in the non-volatile 
memory 23 (step A10). 

Furthermore, the arithmetic section 14a calculates 
an image magnification ratio ( enlargement /reduction 

15 ratio) W1/W2 for when the horizontal size of the original 
image is set to conform or conform generally to the 
horizontal size Wl of the display device 11 (step A20), 
and also calculates an image magnification ratio 
( enlargement /reduction ratio) H1/H2 for when the vertical 

20 size of the image is set to conform or conform generally 
to the vertical display-possible size HI of the display 
device 11 (step A30). 

The arithmetic section 14a compares the vertical image 
magnification ratio H1/H2 with the horizontal image 

25 magnification ratio W1/W2 (step A40) . If the horizontal 
image magnification ratio W1/W2 is larger than the vertical 
image magnification ratio H1/H2 (see "YES" route from step 
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A40), the arithmetic section 14a selects the horizontal 
image magnification ratio W1/W2 and outputs it to the 
display control section 7 (step A50) . On the other hand, 
if the vertical image magnification ratio H1/H2 is larger 
5 than the horizontal image magnification ratio W1/W2 (see 
"NO" route from step A40), the arithmetic section 14a 
selects the vertical image magnification ratio H1/H2 and 
outputs it to the display control section 7 (step A60). 
In addition, the display control section 7 outputs 
10 the original image, which is stored in the image storing 
section 9, at the magnification ratio selected in the 
arithmetic section 14a to the display memory 10. The 
display device 11 displays the image stored in the display 
memory 10. 

15 In this case, when a user inputs an instruction to 

the effect of temporarily store the image displayed on 
the display device 11 through the operating section 2, 
then the operation detecting section 3 detects the inputted 
instruction and then notifies the display information 

20 writing section 4 of them. Moreover, the display 

information writing section 4 loads, via the display 
control section 7, the magnification ratio calculated in 
the arithmetic section 14a and the coordinate information 
on the display position together with the original image 

25 in a predetermined area of the image information storing 
section 5a. 

When the image , which is stored in the image 
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information storing section 5a, is displayed on the display 
device 11 , the display control section 7 obtains the display 
information from the image information storing section 
5a and put it on the display device 11. 
5 Thus, with the image display control unit la and image 

displaying apparatus 50a according to the first embodiment 
of the present invention, the arithmetic section 14a 
calculates an image magnification ratio so that at least 
one of the vertical and horizontal image sizes conform 

10 or conform generally to the vertical or horizontal 

display-possible size HI or Wl of the display device 11, 
while the display control section 7 displays the image 
at the magnification ration calculated in this way; 
therefore, it is possible to make efficient use of the 

15 display device 11 and to display the image largely on the 
display device 11, which enables the image displayed to 
become easy to see , with improved convenience . For example , 
even a small-sized display device 11 of a portable 
information equipment can provide an easy-to-see image. 

20 Moreover, at this time, since an image is displayed 

at the larger one of the vertical and horizontal image 
magnification ratios on the display device 11, in 
displaying the image on a rectangular display device 11, 
the image can appear most largely and becomes easy to see 

25 thereon, with improved convenience. 

Still moreover, when image information is stored in 
the image information storing section 5a and the image 
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stored therein is displayed on the display device 11, the 
image stored therein is displayed on the display device 
11 at the magnification ration stored in a state associated 
with that image; hence, there is no need to again calculate 
5 the magnification ration in the image processing section 
8a, thus leading to an increase in processing speed. 

In addition, since the image information storing 
section 5a always stores the position (coordinate value) 
of the image displayed last time on the display device 

10 11 in a state associated with the magnification ratio used 
at that display, it is possible to preferentially display 
that display position, which enables an image portion, 
a user seems to desire, to be displayed quickly on the 
display device 11 . In addition , since the user can quickly 

15 display the image on the display device 1 1 at amagnif ication 
ratio the user seems to desires, for example, there is 
no need for the user to manipulate the operating section 
2 for adjusting the display magnification, with improved 
convenience . 

20 (B) Description of Second Embodiment 

FIG, 6 is a block diagram showing a functional 
configuration of an image displaying apparatus 50b 
equipped with an image display control unit lb according 
to a second embodiment of the present invention. As FIG. 

2 5 6 shows , the image displaying apparatus including the image 
display control unit lb according to the second embodiment 
of the present invention is, for example, a portable 
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personal computer, a viewer or the like and is provided 
with a small- sized display device (display screen) such 
as a liquid crystal display 11, as well as the image 
displaying apparatus 50a shown in FIG. 1. 
5 The image display control unit lb according to the 

second embodiment of the present invention has a hardware 
configuration almost similar to that of the image display 
control unit la according to the first embodiment shown 
in FIG. 2, and the detailed description thereof will be 

10 omitted for brevity. In addition, in the illustration, 
the same reference numerals as those used above represent 
the same or substantially same parts, and the description 
thereof will be omitted for simplicity. 

Although the image display control unit lb according 

15 to the second embodiment has almost same configuration 
as that of the image display control unit la according 
to the first embodiment, except that an image processing 
section 8b is provided in place of the image processing 
section 8a. 

20 In addition, in the image display control unit lb, 

an MPU 20 executes a program stored in a non-volatile memory 
23 or a hard disk (not shown), thereby controlling the 
display of an image on a display device 11. At this time, 
the execution of a program ( image display control program) , 

25 stored in a hard disk, a ROM or the like, by the MPU 20 
produces the functions of an operation detecting section 
3, a display information writing section 4, a display 
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information reading section 6, a display control section 
7 and an image processing section 8b. 

The image processing section 8b is for processing 
an image stored in an image storing section 9, and includes 
5 a screen size information obtaining section 12 , a character 
size detecting section 15 and an arithmetic section 14b. 

The character size detecting section 15 is for 
detecting a size of a character in an image, and is made 
13 to detect a character size used most frequently in an image . 

(g 10 The reason for detecting the character size used most 

s 5 ; 

in frequently in the image is that it is considered that, 

|I in an image including characters, a writing using the 

character sizes of the most characters in number 
constitutes a main body, and this main body is required 

15 to be read certainly in the display device 11 . Concretely, 
the character size detecting section 15 totalizes each 
of first and second histograms for each of images formed 
by dividing an original image into sixteen parts to obtain 
a character size (pixel unit) of the main body, as will 

20 be described hereinbelow. Following this , the arithmetic 
section 14b calculates a magnification ratio on the basis 
of the obtained character size. 

FIGs . 7A to 7C are illustrations useful for explaining 
a character size detecting method. FIG. 7A is an 

25 illustration of a second histogram, FIG. 7B is an 

illustration of a first histogram, and FIG. 7C is an 
illustration of an example of an image including characters 
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(words). In FIG. 7C, the image is made in a state where 
black characters are arranged on a white background, and 
is composed of two types of characters: one is a character 
(body, body, . . . , body ) whose number of pixels in a character 
5 height direction is twelve and the other is a character 
(TITLE) whose number of pixels in a character height 
direction is forty eight. 

The character size detecting section 15 divides an 
inputted image into a predetermined number of images (in 
10 this embodiment, four (in a vertical direction) x four 

jjf (in a horizontal direction) = sixteen divisions ) , and with 

l^f respect to divided images, sums up the numbers of black 

pixels in the horizontal direction in units of pixels in 

M the vertical direction, thereby making out a histogram 

|3 15 (first histogram) shown in FIG. 7B. 

13 Incidentally, the reason for the division of an 

inputted image into a plurality of images is because of 
avoiding misunderstanding and/or stemming from a title 
portion, a picture portion and others in an image. 

20 Moreover, although the original image is divided into 
sixteen parts in the second embodiment, the present 
invention is not limited to this, but it is also possible 
to divide into sections whose number is other than sixteen . 
That is, the present invention covers all changes and 

25 modifications which do not constitute departures from the 
spirit and scope of the invention. 

Thereafter, the character size detecting section 15 
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measures, with regard to the first histogram, a width 
(vertical dimension in FIG. 7B: number of pixels) of each 
of columns organizing a histogram, and accumulates the 
frequencies according to number of pixels with respect 
5 to the number of columns, thus making out the second 
histogram (see FIG. 7A) . 

In addition, the character size detecting section 
15 obtains the number of pixels appearing most frequently 
13 in this second histogram- Still additionally, the 

ig 10 character size detecting section 15 executes like the 

jfi processing as above on each of the images formed by dividing 

j™[ the original image into sixteen parts , and sends the number 

of pixels appearing most frequently as a most frequently 
used character size to the arithmetic section 14b. 
!;f 15 The arithmetic section 14b is for calculating an image 

magnification ratio on the basis of the character size 
detected in the character size detecting section 15 so 
that a character in an image is displayed at a predetermined 
size on the display device 11 . Concretely, the arithmetic 
20 section 14b obtains the magnification ratio according to 
the following equation: 

magnification ratio = appropriate character 
size/detected character size. 

For example, assuming that the "detected character 
25 size" is taken as forty pixels and the "appropriate 

character size" is taken as five pixels, when the original 
image is displayed at a magnification ratio (reduction 



34 



ratio) of 5/40, the character used most frequently in the 
original image is displayed with five pixels on the display 
device 11 , which provides an easy-to-see condition to the 
user . 

5 Referring here to FIG . 10, a description will be given 

of an example of a method of calculating a character size 
(appropriate character size) appearing on the display 
device 11. 

^ FIG. 10 is an illustration useful for explaining the 

in 

:^ 10 relationship between a character size displayed on the 

*-*2 display device 11 and a field angle. As FIG. 10 shows, 

^ for calculating the magnification ratio of an image, it 

! _ is also appropriate that the arithmetic section 14b 

=P calculates a magnification ratio so that, when a user sees 

!m 15 a character displayed on the display device 11, a field 

!«* angle in a character height direction in a user's eyeball 

surface assumes a specified value. Particularly, it is 
preferable to calculate the magnification ratio so that, 
for example, the field angle becomes approximately 0.19 
20 to 0.475 degrees. 

Concretely, the arithmetic section 14b supposes a 
gap between the display device 11 and the user's eye in 
use in advance , and sets a character size ( character height ) 
on the basis of the separation so that the field angle 
25 in the character height direction in the user's eyeball 
surface becomes, for example, approximately 0.19 to 0.475 
degrees . 
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That is, as FIG. 10 shows, for example, in the case 
of a portable viewer where the gap between the user's eye 
and the display device 11 in use is short (for example, 
approximately 20 cm) , the magnification ratio is set so 
5 that the size (character height) of a character to be 
displayed on the display device 11 becomes small. On the 
other hand, in a case in which the gap between the user 
and the display device 11 is for in use, the magnification 
ratio is set so that the size (character height) of a 
10 character to be displayed on the display device 11 becomes 
large . 

Furthermore , even in a case in which the image display 
control unit lb according to the second embodiment is 
applied to a large-sized display device or the like which 

15 is to be watched at a relatively separated position, using 
a magnification ratio determined so that the field angle 
in the user's eyeball becomes approximately 0.19 to 0.475 
degrees, the character size in the height direction is 
set to the distance between the user and the display device . 

20 Also in this case, an image can be displayed on the display 
device at a magnification ratio which produces display 
of a character with a size optimal to the user. 

With this arrangement, no matter how long the gap 
between the user's eye and the display device 11 may be, 

25 it is possible to display of a character with a size, which 
presents an easy-to-see condition to the user, on the 
display device 11. 
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Referring to a flow chart (steps BIO to B80) of FIG. 
8, a description will be given hereinbelow of an image 
display control method in the image display control unit 
lb thus arranged according to the second embodiment of 
5 the present invention. 

The character size detecting section 15 divides an 
original image obtained from the image storing section 
9 into sixteen divided images (step BIO) and clears a 
(□ histogram table and an image counter (steps B20 and B30) . 

fn 10 In addition, the character size detecting section 15 

m extracts a character size in one divided image of the 

{«& original image (step B40). A concrete character size 

- irs; 

detecting method in the step B40 will be described later. 
E Following this, the character size detecting section 

K 15 15 makes out or updates a histogram in accordance with 

~r the extracted character size (step B50), and increments 

the image counter (step B60). 

Subsequently, the character size detecting section 
15 makes a decision as to whether or not the character 
20 size extraction is made on all the divided images of the 
original image, that is, on whether or not the value of 
the image counter reaches sixteen (step B70). If the 
character size extraction on all the divided images does 
not reach completion, that is, when the value of the image 
25 counter is below sixteen (see "NO" route from step B70), 
the operational flow returns to the step B40. 

On the other hand, if the character size extraction 
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on all of the sixteen divided images reaches completion 
(see "YES" route from step B70), the character size 
detecting section 15 makes a decision that the character 
size appearing most frequently in the histogram table is 
5 the character size used most frequently in the entire image , 
and hands over that character size (character height) to 
the arithmetic section 14b (step B80). 

Secondly, referring to FIGs . 7A to 7C and a flow chart 
^2 (steps CIO to C140) of FIG. 9, a description will be given 

;S 10 hereinbelow of a concrete character size detecting method 

in in the character size detecting section 15. 

I s * The character size detecting section 15 resets a 

Y-position counter to zero (step CIO). The "Y-position" 
«p signifies a vertical position in an image , and is expressed 

in 15 in terms of pixels. In the case of the second embodiment, 

\a in the image shown in FIG. 7C, the value of this Y-position 

counter becomes higher toward the lower side in a state 
where an upper and left position is set as zero. 

Then, the character size detecting section 15 clears 
20 a pixel number count table (first histogram table) (step 
C20) , and calculates the sum of the numbers of black pixels 
in a horizontal direction at a vertical position of an 
image indicated by the Y-position counter (step C30) , and 
stores the calculation result in a pixel count table 
25 [Y-position counter] (step C40). 

Thereafter, the character size detecting section 15 
increments the Y-position counter (step C50), and then 
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makes a decision as to whether or not the Y-position arrives 
at the lower end of the image ( step C60 ) . If the Y-position 
does not arrive at the lower end of the image (see "NO" 
route from step C60) , the operational flow returns to the 
5 step C30. 

The steps C30 to C60 are repeatedly conducted, thus 
forming a first histogram. 

On the other hand, if the Y-position arrives at the 
O lower end (see "YES" route from step C60), the character 

Id 10 size detecting section 15 sets, as a threshold, a value 

!U 

iji obtained by dividing the horizontal size by 20 (step C70) . 

*0 

|^ Incidentally, the threshold is not limited to the 

above-mentioned value obtained by dividing the horizontal 
s 'g size of the image by 20, but the present invention covers 

]^ 15 all changes and modifications which do not constitute 

departures from the spirit and scope of the invention. 

Following this, the character size detecting section 
15 for making out a second histogram table, once clears 
the second histogram (step C80) and then clears the 
20 Y-position counter again (step C90). 

Moreover, the character size detecting section 15 
measures, as the number of pixels, a width (character 
height; in a vertical direction in FIG. 7B) of a column 
over the threshold set in the step C70 in the first histogram, 
2 5 and measures, as the number of pixels, an interval (width 
of a white column) between this column and the column 
adjacent thereto (step C100). 
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Still moreover , in the second histogram, the character 
size detecting section 15 adds one to a value (frequency) 
corresponding to the number of pixels (character height) 
of the width of the column obtained in the step C100 (step 
5 C110). Subsequently, the character size detecting 

section 15 adds "character height + white column width" 
to the value of the Y-position counter (step C120), and 
makes a decision as to whether or not the Y-position arrives 
at the lower end of the image ( step C130 ) . If the Y-position 

10 does not arrive at the lower end of the image (see "NO" 
route from step C130), the operational flow returns to 
the step C100. 

In this connection, the addition of the "character 
height + white column width" to the value of the Y-position 

15 counter in the step C120 causes the Y-position to shift 
to the next column in the first histogram. The repeated 
implementation of the steps C100 to C130 forms the second 
histogram. 

On the other hand, if the Y-position arrives at the 
20 lower end of the image (see "YES" route from step C100), 
the character size detecting section 15 sets the character 
height ( the number of pixels ) showing the highest frequency 
in the second histogram as a character size used most 
frequently in the image (step C140). 
25 For example, in the image shown in FIG. 7C, as FIG. 

7A shows, the frequency of a character corresponding to 
a character height of twelve pixels assumes six while the 
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frequency of a character corresponding to a character 
height of forty eight pixels makes one; therefore, the 
character size detecting section 15 detects the character 
size (character height) as twelve pixels. 
5 Thus, when the character size detecting section 15 

detects the size of a character used most frequently in 
the image (original image), then the arithmetic section 
14b calculates a magnification ratio for an image to be 
displayed on the display device 11 on the basis of the 
)** 10 detected character size according to the above-mentioned 
jjf equation, and sends the calculated magnification ratio 

;^ to the display control section 7. 

*P Following this , the display control section 7 applies 

13 the magnification ratio, which is calculated in the 

□ 15 arithmetic section 14b, to the image, which is stored in 

ess 

O the image storing section 9, and loads it in the display 

memory 10, and the display device 11 displays the image 
stored in the display memory 10; in consequence, the image 
enlarged/reduced so that the size of a character used most 

20 frequently in the image becomes optimal to the user appears 
on the display device 11. 

In addition, the display control section 7 writes 
the display information ( see FIGs . 3 and 4 ) on the generated 
display image in the image information storing section 

25 5a, Meanwhile, if the image to be displayed on the display 
device 11 is already stored in the image information storing 
section 5a, the display control section 7 displays the 
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image on the display device 11 through the use of the 
magnification ratio stored in the image information 
storing section 5a. 

Thus , with the image display control unit lb and image 
5 displaying apparatus 50b according to the second 
embodiment of the present invention, an image 
magnification ratio is calculated on the basis of the 
character size, detected in the character size detecting 
section 15 , in the arithmetic section 14b so that a character 
10 in an image is displayed at a predetermined size on the 
display device 11, and the image appears at the calculated 
*Q magnification ratio on the display screen ; in consequence , 

=P the character with a predetermined size appears in the 

□ image on the display device 11, thus improving the 

13 15 visibility of the character on the display device 11 , which 
O results in the improvement of convenience. 

In addition, since the character size detecting 
section 15 detects the size of a character used most 
frequently in an image and the arithmetic section 14b 
20 calculates an image magnification ratio on the basis of 
the detected character size so that a character used most 
frequently in an image is displayed at a predetermined 
size on the display device 11 and displays the image on 
the display device 1 1 at the calculated magnification ratio , 
25 the image can be displayed on the display device 11 so 
that the character size used most frequently in the image 
is in an easiest- to-see condition to the user, with improved 
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convenience . 

Still additionally, since , withrespect to acharacter 
used most frequently in an image, the arithmetic section 
14b calculates a magnification ratio so that a field angle 
5 in a character height direction becomes, for example, 
approximately 0,19 to 0.475 degrees in the user's eyeball 
surface when the user watches the character displayed on 
the display device 11, no matter how large the display 
device 11 may be or no matter how far the gap between the 

10 display device 11 and the user may be, it is possible to 
display the image on the display device 11 so that the 
size of the character used most frequently in the image 
produces an easiest-to-see condition to the user, with 
improved convenience . 

15 Incidentally, although, in calculating an image 

magnification ratio in the second embodiment, the 
arithmetic section 14b is designed to make the calculation 
so that the field angle in the character height direction 
in the user's eye surface becomes, for example, 

20 approximately 0.19 to 0.475 degrees when the user watches 
the character appearing on the display device 11, the 
present invention is not limited to this. 

For example, in the second embodiment, it is on the 
assumption that the display control is implemented on a 

25 display device of an information terminal a user holds 
by a hand for use. In such a case, it is also possible 
that, when the arithmetic section 14b calculates the image 
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magnification ratio, the character dimension in the 
character height direction on the display device 11 is 
determined to be, for example, approximately 2 mm to 5 
mm . 

5 The reason that the character height-direction 

dimension is determined to be approximately 2 mm to 5 mm 
on the display device 11 is because, as a result of a 
subjective evaluation on a character size on the display 
^ device 11 of the portable information terminal, it was 

10 found that, when the height of the character displayed 
jjf on the display device 11 is 2 mm to 5 mm, the readability 

;S is securable. This enables acquiring the balance between 

s F the display-possible number of characters on the display 

f3 device 11 and the character readability. 

P 15 Furthermore, for calculating the image magnification 

(3 ratio, it is also acceptable that the number of pixels 

in the character height direction on the display device 
11 is set at, for example, approximately five to thirteen 
pixels. This also offers easy-to-see character display 
20 to the user on the display device 11. 

The reason that the number of pixels in the character 
height direction on the display device 11 is set at 
approximately five to thirteen pixels is because it was 
found from an experiment that, even if characters with 
25 the same size is displayed at, for example, a resolution 
of an LCD, the numbers of pixels used for the character 
display differ from each other, and if the character has 



44 



a large size to some extent , the readability thereof depends 
upon the number of pixels contributing to the character 
display. 

In consequence, in the case of an image including 
5 a character, when the display is made at a character size 
(character height) of five to thirteen pixels, it is 
possible to acquire the balance between the 
display-possible number of characters on the display 
device 11 and the readability of the characters. 

10 In addition , in the above-described second embodiment , 

although the image magnification ratio is calculated on 
the basis of the character size used most frequently in 
the image so that the character size used most frequently 
in the image takes an easiest- to-see condition to the user, 

15 the present invention is not limited to this. 

For example, it is also appropriate that the character 
size detecting section 15 detects the smallest character 
size in an image and the arithmetic section 14b calculates 
a magnification ratio so that the smallest character 

20 appears in the image at a predetermined size (for example, 
a size visible to a user on the display device 11), and 
displays the image at this magnification ratio. With this 
arrangement, there is no need for the user to manipulate 
the operating section 2 for displaying a small character 

25 in an enlarged condition, which improves the convenience. 

Likewise, it is also appropriate that the character 
size detecting section 15 detects the largest character 
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in an image and the arithmetic section 14b calculate a 
magnification ratio so that the largest character appears 
in the image at a predetermined size (for example, a size 
certainly accommodated in the display device 11) for 
5 displaying the image at this magnification ratio. With 
this arrangement , there is no need for the user to manipulate 
the operating section 2 for displaying a large character 
in a reduced condition, which improves the convenience. 
Moreover, the character size detecting method in the 
'0 10 character size detecting section 15 is not limited to the 
1U above-mentioned method, but the present invention covers 

*B all changes and modifications which do not constitute 

: p departures from the spirit and scope of the invention. 

O For example, it is also possible to detect the character 

□ 15 size through the use of various manners such as a neural 
13 network or a character recognition. 

(C) Description of Third Embodiment 

FIG. 11 is a block diagram showing a functional 
configuration of an image displaying apparatus 50c 
20 equipped with an image display control unit lc according 
to a third embodiment of the present invention. As FIG. 
11 shows, as well as the image displaying apparatus 50a 
(see FIG. 1) and the image displaying apparatus 50b (see 
FIG. 6) , the image displaying apparatus 50c including the 
25 image display control unit lc according to the third 
embodiment of the present invention is constructed with, 
for example, a portable personal computer, a viewer or 
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the like , and is equipped with a small- sized display device 
(display screen) such as a liquid crystal display 11. 

The image display control unit lc according to the 
third embodiment of the present invention has the almost 
5 same hardware configuration as that of the image display 
control unit la according to the first embodiment shown 
in FIG. 2, and the detailed description thereof will be 
omitted for brevity. In addition, the same reference 
numerals as those used above represent the same or 

10 corresponding parts, and the description thereof will be 
omitted for simplicity. 

The image display control unit lc according to the 
third embodiment is substantially similar to the image 
display control unit la according to the first embodiment, 

15 except that an image information storing section 5b 

provided in place of the image information storing section 
5a and a scroll processing section 16 is provided 
additionally. 

In addition , the image display control unit lc is 

20 made to control image display on a display device 11 in 
a manner that an MPU 20 executes a program stored in a 
non- volatile memory 23 or a hard disk (not shown) . At this 
time, the MPU 20 executes a program (image display control 
program) stored in a hard disk , a ROM or the like to function 

25 as an operation detecting section 3, a display information 
writing section 4, a display information reading section 
6 , a display control section 7 , an image processing section 
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8a and a scroll processing section 16. 

The scroll processing section 16 is for scrolling 
an image on the display device 11, and is made to scroll 
an image in vertical and horizontal directions on the 
5 display device 11 in accordance with an instruction from 
the operation detecting section 3. That is, when a user 
gives an instruction on scroll of an image through the 
use of an operating section 2, the operation detecting 
section 3 detects a scrolling operation, the scroll 

10 processing section 16 executes scroll processing, and the 
display control section 7 forms an image scrolled and 
displays it on the display device 11. 

In this image displaying apparatus 50c, in order to 
select an image to be displayed on the display device 11 

15 from a plurality of images, an index image produced by 
reducing original images can be displayed on the display 
device 11. In the following description, the display of 
an image on the display device 11 will sometimes be referred 
to hereinafter as "index display". 

20 FIGs. 12A and 12B are illustrations useful for 

explaining display of an index image in the image display 
control unit lc according to the third embodiment of the 
present invention. FIG. 12A is an illustration for 
describing an index image switching key manipulating 

25 method, and FIG. 12B is an illustration of an example of 
an index image displayed on the display device 11. 

In the image display control unit lc according to 
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the third embodiment, as FIG, 12B shows, even in the index 
display, the image processing section 8a is designed to 
make display so that at least one of the vertical and 
horizontal sizes of the index image conforms or conforms 
5 generally to at least of the vertical and horizontal 
display-possible sizes of the display device 11. 

Accordingly, as FIG. 12B shows, the index image 
displayed throughout the display-possible range of the 
display device 11 , and even in the case of the index display 

10 produced by reducing an original image , a user can recognize 
the contents of the image, for example, the user can read 
the characters in the image. 

Incidentally, in the examples shown in FIGs. 12A and 
12B, the horizontal side of the index image is made to 

15 conform or conform generally to the horizontal side of 
the display device 11 . In addition, in FIG. 12A, the index 
image switching key is made such that its horizontal 
manipulation functions as an index image switching key 
while its vertical manipulation functions as a scroll key. 

20 Furthermore, in the third embodiment , the index image 

switching key corresponds to the operating section 2, and 
the operational input by the index image switching key 
is communicated from the operating section 3 to the scroll 
processing section 16 , with this scroll processing section 

2 5 16 scrolling the image being displayed on the display device 
11 . 

In a state of the index display, when the index image 
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is scrolled through the use of the scroll key (the vertical 
manipulation of the index image switching key in FIG. 12A) 
as shown in FIG. 12A, the user can seize the contents of 
the image through the index image, which improves the 
5 convenience. 

The image information storing section 5b has a feature 
similar to that of the image information storing section 
5a in the image display control unit la according to the 
first embodiment or the image display control unit lb 

10 according to the second embodiment, and further has a 
functions as a third storing section to store position 
information on an image to be displayed in a state associated 
with an original image in the display of an index image. 
FIG. 13 illustratively shows a data structure of 

15 display information being stored in the image information 
storing section 5b, showing a data structure of display 
information on images corresponding to a plurality of 
pages . 

As FIG. 13 shows, the image information storing 
20 section 5b is designed to store "magnification ratio", 
"first display position", "second display position" and 
"original image" in a state associated with each other 
according to "display page number" for image display on 
the display device 1 1 , with the display information writing 
25 section 4 being made to write these display information 
therein . 

The "display page number" represents a page number 
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of an image to be displayed on the display device 11, and 
is for specifying the image to be displayed, for example, 
at the power-on. It is stored in the form of a natural 
number. The "magnification ratio" signifies the ratio of 
5 the size of the image to be displayed on the display device 
11 to the size of the original image, with the value 
calculated in the arithmetic section 14a or the 
magnification ratio at the last display on the display 
device 11 being stored therein. 

10 The "first display position" represents the position 

of an image (which will sometimes be referred to hereinafter 
as a "display image" ) , enlarged or reduced to the display 
size of the display device 11 for the display on the display 
device 11, in the form of a coordinate position in a case 

15 in which a predetermined reference position (for example, 
an upper and left position) in an original image is set 
as the origin. 

The "second display position" represents the position 
of an image, to be displayed on the display device 11 in 

20 the index display, in the form of a coordinate position 
in a case in which a predetermined reference position (for 
example, an upper and left position) in an original image 
is set as the origin. 

The "original image" is an image formed by 

25 regenerating or copying an image stored in the image storing 
section 9, and for example, is a bit map image or an image 
formed using various formats such as TIFF, JPEG and GIF. 
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In addition, if an original image is not stored in 
the image information storing section 5b , information, 
which represent that no original data is stored, is loaded 
in a area allocated for this "original image". 
5 In the image display control unit lc according to 

the third embodiment, the image information storing 
section 5b retains the " second display position" in a state 
associated with an original image , which enables a position 
different from the position in the display of an 

10 enlarged/reduced image on the display device 11 to be set 
on the display device 11 in thumbnail display. 

For example, a image has a portion required to be 
enlarged for processing such as editing, the position 
information (coordinate value) on that portion is stored 

15 in the "first display position" of the image information 
storing section 5b, while in index display, position 
information (coordinate value) on a portion (for example, 
a title portion, or the like) convenient in discriminating 
that image is stored in the "second display position" of 

20 the image information storing section 5b, which permits 
switching the display place on the display device 11 between 
the enlargement /reduction display and the index display, 
thus leading to the improvement of convenience. 

Particularly, in the index display , since the position 

25 information on an image to be displayed is retained in 
the image information storing section 5b in a state 
associated with an original image, that display position 
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can preferentially be displayed in the display of the index 
image, which eliminates the need for the user to make a 
manipulation for the display of the display position , with 
improved convenience . 
5 Incidentally, in the example shown in FIG. 12A, 

although the index image switching key also functions as 
the scroll key, the present invention is not limited to 
this , but it is also possible that the index image switching 
key and the scroll key are prepared separately. 
Jjf 10 Moreover, in the example shown in FIG. 12B, although 

]Z the horizontal size of the index image is displayed to 

;^ conform or conform generally to the horizontal size of 

F the display device 11 , the present invention is not limited 

O to this, but it is also possible that the vertical side 

O 15 of the index image is displayed to conform or conform 

13 generally to the vertical side of the display device 11. 

In the case of using one key as both the index image 
switching key and scroll key, it is preferable that the 
index image switching key is made such that its horizontal 
20 manipulation functions as the scroll key while its vertical 
manipulation functions as the index image switching key. 

That is, in the case of serving as both the index 
image switching key and scroll key, if one which is not 
used for the selection of the index image is used as the 
25 scroll key, the convenience in the index display is 
improvable . 
(D) Others 
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It should be understood that the present invention 
is not limited to the above-described embodiment, and that 
it is intended to cover all changes and modifications of 
the embodiments of the invention herein which do not 
5 constitute departures from the spirit and scope of the 
invention . 

For example, it is also appropriate that an image 
processing section is provided which functions as both 
the image processing section 8a according to the first 

10 embodiment and the image processing section 8b according 
to the second embodiment , and a user operates the operating 
section 2 to selectively make the switching between these 
functions as needed in the image display. 

For example, when the entire image is displayed on 

15 the display device 11 , the function of the image processing 
section 8a is used to calculate a magnification ratio for 
an image in the image display, and when an image is displayed 
on the display device 11 for reading characters in the 
image, the function of the image processing section 8b 

20 is used to calculate a magnification ratio for the image 
in the image display. Accordingly, it is possible to 
display an image on the display device 11 in an optimal 
condition according to application. 

In addition, although the image display control unit 

25 lc according to the third embodiment is equipped with the 
image processing section 8a according to the first 
embodiment, the present invention is not limited to this, 



54 



it is also appropriate that the image display control unit 

lc is equipped with the image processing section 8b 

according to the second embodiment . 

Thus, when an image including characters is displayed 
5 as an index image on the display device 11 , the index image 

can be scrolled in a state where the image is displayed 

so that the character used most frequently in the image 

becomes in an easy-to-see condition to the user. 

Accordingly, also in the index display, it is possible 
10 to confirm the information stated in an image, which 

improves the convenience. 

Also in this case, a character included in the index 

image can be displayed on the display device 11 in an 

easy-to-see condition . 
15 Incidentally, the disclosure of each of the 

embodiments of the present invention enables manufacturing 

by those skilled in the art. 
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